A new strategy for evaluating the efficiency of Dye-sensitized Solar Cell (DSC) employed in this study was to introduce a device stabilizer which also functioned as an external load. This aim was accomplished through computations of efficiency of different DSCs based on n-Mosfet transistor. Transistor Z44 mosfet's impact on the DSC systems was to significantly moderate the effect of two vital components namel; the photoanodes and electrolyte sensitizers. The outcome of the Z44 mosfet incorporation inside the DSC was a synchronization in photovoltaic spectral responses thereby, minimizing the common limitations of DSCs such as dye synergy, redox kinematics, photophysics and roughness factor which is not restrictive to N719 dyes. This study presents the results of indium- 
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Introduction
A third facet of nanotechnology is gradually evolving through the capacity of specially fabricated nanoparticles to selectively convert incident light into other spectral regions [1] . In nano terms, these atoms have a fewer number of molecules as neighbors. This in effect causes several incomplete bonds as the portion of atoms at the surface increases. Consequently, these dangling bonds equally display their own unique binding properties different from that of the bulk property [2] . This condition arouses a scientific prospect of combining alloys with these hanging bonds with a view of introducing significant advantages [3] . However, such an integration could mitigate or generate strains intrinsically in Group IV semiconductors that would be used as they aggregate to develop direct band gaps [4] . Previous studies have shown that there are two salient features which has made these semiconductor materials gain such prominence in DSC technology [5] . The first factor is the characteristic strain they exhibit, it serves an important major role in electronics and photonics. Through the advent of tensile and compressive strains, electron mobility is influenced to increase or decrease directly [6] . Secondly, charge mobility is the other factor increased by strain, it has been used in different experiments to improve the performance of Si-based and GeSn-based MOSFETs [7] . This defines the motivation for this study, the innate ability of n-Mosfet (Z44) to spontaneously adapt to any cell irrespective of the current output of the load. This performance was tested on several dye-sensitized solar cells. They were designed to yield a maximum power output by connecting the DSC to the base of the n-Mosfet transistor as shown in Fig. 1 .
Despite this amazing observation, mass production of dye-sensitized solar cells (DSCs) is still limited due to its reduced long-term stability and efficiency [8] .
The problem of dye-desorption from the photoanode surface is a natural but persistent limitation of DSCs that occurs throughout the lifetime of the device. However, it is encouraging to note that, desorption of dye from the photoanode surface could be suppressed by controlling thermodynamic equilibrium [9] . In this wise, introduction of a Z44 Mosfet-transistor optimized light collection in T. daniellii dye-sensitized solar cells [10] . Improved device stabilities were recorded from n-DSCs of T. daniellii which encouraged further synthesis and characterization [11] . A contributor to this good result is alluded to the addition of several redox mediator electrolytes which instigated good interboundary relationship at the dye/photoanode interface [12] . There was a significant enhancement in ionic conductivity of both sets of mosfet transistor -based DSCs studied in this work. This improvement in ionic conductivity in turn produced a constant I-V trend which is absent in regular DSCs [13] . The implication of this result is that, the incorporation of a Z44 transistor produced a desired increase in conductivity of T. daniellii DSC by serving as part of the framework of the composite film. [14] . Many of these photoanode choices possess comparatively low band gaps which may be responsible for the general low efficiency output recorded in previous studies on these devices [15] . A desire to bridge this research gap led into an inquiry into other heterogeneous compounds such as GaAs, MoS 2 , WSe 2 and MoSe 2 [16] . All these materials were also explored for their chemical stability but with minimal results. Further search for suitable photoanode materials with high efficiency boost ultimately led to the use of SrTiO 3 and BaTiO 2 and a discovery of their photocatalysis potential. A comparative study of the diverse results obtained from these diverse photoanodes brought about this hypothesis; TiO 2 and WO 3 were identified as the most prominent photoanode oxide materials for efficiency boost. A dual purpose for these photoanodes was a discovery of their suitability for oxidation of water, in addition to their aforementioned property as photoanode material [17] . Results have proven that, graphene-based materials also record excellent conductivity.
Consequent on these findings is a limitation that, graphene is not as readily available
as TiO 2 and is more expensive. More comprehensive study in recent times revealed silicon based on 2 nm Nickel incorporated with steel as photoanode material; the observation was that even after 80 hours, there was no corrosion [18] . Despite all these myriad efforts, TiO 2 remains the most popular photoanode because of its low cost, availability and bio-compatibility with several organic compounds [19] . It is therefore imperative to discuss certain properties peculiar to TiO 2 which may be responsible for its remarkable photoelectrical properties.
Microscopic study reveals generally that, Anatase TiO 2 photoanode has a band gap of approximately 3.2 eV and width diameter of 10.1 mm at a range of 200 mm. In consonance with this finding, T. daniellii dye revealed its peak absorbance; l max at 0.767 a.u for a range of 390 nm wavelength in the visible range. In the near UV region, it showed l max of 232 nm and recorded its highest absorbance of 1.429 a.u. This was calculated and corresponds to photon energy of 1.3 eV. This implies that in practice, within an excitation span of a few nanoseconds, this amount of energy is used for ejecting an electron into the conduction band (CB) of the photoanode. Thus, the redox forward reaction shown as Eq. (1) illustrates ejection of iodide (I À ) which is about 0.6 times faster because it requires less energy than the back reaction which has an injection rate of 0.4. This further implies that; the driving force is stronger for I À discharge than I 3À . This condition although largely responsible for slow injection rate, accounts for high efficiency in separation of charges. The resultant effect is that; trap sites accrue toward the conduction band edge of the photoanode. This build-up of charges creates a field, generating a barrier for even the particle size. This effectively renders the photoanode relatively impenetrable to the extent of restricting the transport mechanism to diffusion [20] . The characteristic period of wait, t for an electron in a trap site before the next hop (provided density of trap site is sufficiently high enough) to a nearby site is explained by Fick's diffusion law. The most important reactions are illustrated by Eqs. (1), (2), and (3).
Where D L is the diffusion length in cm, D eff is the effective coefficient of diffusion in cms À1 and t eÀ is the lifetime of the electron in s. Thus, charge transport which is primarily due to electron hopping or diffusion is given from Fick's diffusion law as given by Eq. (4);
Where n is the number of electrons, A is the surface area in cm À2 and c is the concentration of electron in cm
À3
. Under standard air mass conditions of 1.5, the effective diffusion depends upon light intensity of insolation and Fermi level. Electron diffusion occurs through the TiO 2 framework performing external work in the conduit. The maximum power point on the I-V curve describes the magnitude of this load. The efficiency of DSC therefore depends on the reduction redox reaction at counter electrode in Eq. (1), and regeneration of oxidized dye at TiO 2 photoanode occurring several nanoseconds prior to recombination. The electromotive force required for these dual processes is supplied by the open circuit voltage. Past results indicated that about 50 % of original energy of photon was lost inside the solar cell but the n-Mosfet device augments the open circuit in a novel way to boost the efficiency of T. daniellii solar cell [20] .
Materials and methods

Preparation of dye extract
T. daniellii dye was prepared using facile laboratory methods. 200 g of T. daniellii leaf was air dried until it assumed constant weight. The dried leaf was milled and spread out for 4 hours to get rid of moisture and prevent bacterial action. This dried crushed leaf sample was then soaked by immersion in 4,000 ml of methanol in TLC tanks for 11 days to extract the dye. Methanol was selected for use because records have shown that it gives better yield [7] . The resulting methanolic liquor obtained after 11 days was separated from the dye extract using sterile filters. The filtrate was feed into rotary evaporator of type Stuart RE 300 B series to recover the pure T. daniellii dye.
Preparation of conducting slides
Two Indium doped oxide (ITO) conducting slides of 10 ohm/m 2 surface resistivity were used on an active area of 3.16 m 2 . The TiO 2 used for this experiment was chemically pure variety purchased from Sure Chemical Products assay 98 % min. The
ZnO used had an assay of 99 %. Doctor blade method of application was used to spread on the TiO 2 and ZnO paste to two different batches of ITO conducting slides which were prepared using standard laboratory methods described in previous literature [9] . The effect of varying temperature (350e450 C) in T. daniellii thin film was observed as air spaces were eliminated by the sintering process. The last step involved the sintering of the air dried photoanode by varying temperature from 350e450 C to enhance good surface adsorption and eliminate air spaces. This was accomplished using Vecstar furnaces. The counter electrode was prepared by coating the TCO with soot in a vacuum-like enclosure. The result obtained was a stress-free epitaxial layer due to the differences between the lattice constant of substrate and the thin film coat. This set-up was allowed to cool before the two electrodes were fastened together with binder clips and sealed with crazy glue.
Subsequently, two drops of aqueous electrolyte constituted in ratio 1 g: 100 g distilled water was introduced in-between the two electrodes to improve the mobility of charge transport. The MOSFET is connected to the common source as shown in Fig. 1 . The power Mosfet is a special type of semiconductor oxide designed to produce linear amplification by operating from its saturation region and this is enhanced by its very large value of input impedance [21] .
Results and discussion
UV/VIS spectroscopy of T. daniellii
The spectrograph of T. daniellii shows a bathochromic shift in wavelength. It exhibits porphyrin behavior in its peak absorbance as illustrated in Fig. 2 . The implication of this is that, T. daniellii is capable of absorbing light in two regions of the electromagnetic spectrum. It absorbs in the near ultraviolet and within the visible spectrum, this increases the allocation of solar energy available for photoexcitation.
SEM microscopy of T. daniellii on different photoanodes
Zeiss scanning electron microscope produces micrographs of T. daniellii at a width depth of 10.1 mm. Combinations of different sized cylindrical grains are arranged in a distinctive pattern of multigrain cluster amid narrow trap sites in Fig. 3(a) . The microstructure would enhance speedy charge transport along the boundary grain in Fig. 3(a) . Recombination would possibly occur at the trap sites denoted by the dark spots. The microstructure of T. daniellii based on ZnO is a jelly-like mass as shown in Fig. 3(b) where charge transport by characteristic hopping would be greatly impeded by internal friction between neighboring atoms. This is collaborated by the photovoltaic results.
Effect of Z44 Mosfet on T. daniellii DSC doped with different ions based on different photoanodes
Gwwydion software was used to model the SEM micrograph of T. daniellii on TiO 2
and ZnO photoanodes respectively as shown in Fig. 4 (a) and (b) respectively. The results are as diverse as that revealed by the SEM micrographs. The red spots depict the position of the electron and thus the energy level in T. daniellii dye. Thus, when exposed to light of appropriate frequency, photoexcited electrons move by series of hops to complete the conduit provided by the framework on which it rests. The blue colour represents the grain boundaries through which the electron tunnels (Nguyen et al., 2018). The kinematics of charge transport in Fig. 4(a) is more efficient because it is characterized by series of hops and diffusion due to proximity of neighboring atoms. The grain boundary is only prominent at the periphery of the framework. Tables 1 and 2 . This is particularly of keen scientific interest because even indirect challenges associated with DSCs, problems like the irradiance, encapsulation and other limitations become less significant in determining the output performance of T. daniellii DSC.
Photovoltaic results of T. daniellii DSC based on different photoanode
The I-V curve is a pictorial representation of charge transport and epitaxial strain on the dye membrane as the charge diffusion occurs by a series of hops across T. daniellii dye interface. The mobility in the MOSFET and its responsiveness as a detector can be tailored by the amount of strain and composition which defines the band gap of the thin film layer. Thus, the strain is proportional to the resistance of each thin film to charge transport. The outcome presented in Fig. 5 depicts the result of introducing different ions into the T. daniellii thin film framework through electrolytic solutions, I-V curves in Fig. 5a , c, e and g are based on TiO 2 photoanode and the photovoltaic values for each DSC. I-V curves in Fig. 5b, d , f and h illustrate the spectral responses of T. daniellii DSCs based on ZnO with different electrolyte ions. iellii DSCs is largely due to the interboundary relationship between the dye, electrolyte and photoanode.
The roughness factor of T. daniellii dye is the parameter used to describe the three interface features. The result reveals that T. daniellii DSC based on TiO 2 records the highest short circuit current with KI as shown in Fig. 5(c) . Thus, the best morphology is presented with l À , there is an efficient use of the small photons liberated. This translates to a comparatively high V oc and efficiency. The initial break is from data presentation on would impede efficient charge transport as presented on Table 1 . Fig. 5 (b) describes a relatively large number of photons exciting T. daniellii dye depicted by the short circuit current value. However, the reaction kinematics is unfavourable as it progresses, this is probably as a result of iodide ions (l À ) ionizing with holes in the T. daniellii material thus creating a potential barrier creating a higher back reaction. This is equally responsible for the small value of V oc recorded. The roughest dye surface is also presented by T. daniellii/ZnO/KI as shown in Fig. 5 (d) this is because of similar reasons to the TiO 2 photoanode. The least efficient T. daniellii DSC is that doped with Br À . This is due to poor charge transport, unfavourable redox reactions creating a backward e.m.f shown as the low V oc . The I-V patterns obtained owe their irregularity as depicted in Fig. 5(b) , (e) and (g) to unfavorable electron dynamics and shading effect. The results illustrated in Tables 1 and 2 buttress the diversity of spectral responses obtained from T. daniellii dye based on dissimilar electrodes. Thus, the highlight is the n-Mosfet harmonizing these disparities despite delineating factors such as kinematics, dye morphology which normally decimates DSC photovoltaic performance. Fig. 6 (a) and (b) gives a summary of photovoltaic performance from the dissimilar photoanodes. ZnO photoanode presents a better output as shown in the figures. 
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